Introduction
Nowadays osteosynthesis systems made of surgical steal or titanium alloys are used for the fixation of bone fractures. Actually, the stiffness of these materials is much higher than bone which results in weakening due to stress shielding. Besides, these implants can affect the biomechanical functionality and cause postoperative pain. Thus, a second surgery is inevitable to remove the implant system. On the contrary resorbable magnesium alloys are promising materials owing to their mechanical properties. In order to support the healing process in an optimum way, the degradation of the implant must be adjusted to the increasing stability of bone. Within this work the machining process of osteosynthesis plates made of MgLa2 is examined (Figure 1 ). The first step comprises face milling to produce a plane surface. By variation of the setting parameters, i.e. depth of cut, cutting speed and feed per tooth, different forces impact the machined material. As a consequence the roughness as well as the residual stresses introduced into the surface can be influenced. Finally an effect on the corrosion behavior of the magnesium alloy is investigated.
Materials and Methods
Within this work the manufacturing of osteosynthesis plates is analysed focussing on the first process namely the face milling of the surface. For this purpose cylindric specimens with a length of l = 35 mm and a diameter of d = 10 mm are cut-off from extruded magnesium alloy (MgLa2). The samples are fixed on a multicomponent dynamometer in order to measure the forces during milling. Depth of cut, cutting speed and feed per tooth are varied in two respectively three steps (a p = 0.07-1.5 mm, v c = 100 -1000 m/min and f z = 0.02-0.2 mm). In addition, a manually chamfered cutting edge is used. Resulting internal stresses shall be derived from the deformation of the crystal lattice calculated from X-ray diffraction data, soon. To proof the assumption, that the corrosion rate can be influenced by residual stresses, a rapid test is used, described by DENKENA and HELMECKE [1] . A welldefined drop of simulated bodyfluid (SBF) is deposited on the machined surface [2] . After evaporation of the fluid the pitting is observed with a video microscope. The corroded area can be roughly determined and acts as measure for the intensity of degradation when comparing the samples within this series (Figure 2) . Besides, complete osteosynthesis plates exhibiting an outstanding roughness (Ra = 0.9 µm) or smoothness (Ra = 0.2 µm) are selected for immersion tests in SBF in order to specify the corrosion process (Figure 3) . The weight loss is calculated after three and six days. 
Results
During machining of MgLa2 defined forces impact the surface. Basically they depend on process parameters. Generally speaking, an increase of feed, cutting speed or feed per tooth results in higher loads on the component. Choosing lower values, namely a p = 0.07 mm, v c = 100 m/min and f z = 0.02 mm a minimum force of 15 N is measured, whereas 440 N affect the material at a p = 1.5 mm, v c = 1000 m/min and f z = 0.2 mm. Furthermore, we observed that the chamfered cutting edge enhances the forces up to 60 % when using lower setting parameters, but has no effect, when augmenting the depth of cut. In contrast to our expectations the roughness of the surface does not affect the corrosion rate significantly . At least between R a = 0.2 µm and R a = 0.9 µm the impact on the corrosion rate is negligible. Figure 3 shows images of plates with a rough and smooth surface directly after the machining process and after six days in SBF. The products look quite similar, both have been attacked strongly.
Discussion and Outlook
The results confirm the assumptions given at the beginning. The faster and the deeper the cutting proceeds the higher is the impact on the surface. In order to determine the influence on residual stress further investigations are necessary.
